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Doctor of’ Technical Sciences, presented to In-t mekhan. AN SSSR (Institute of 
Mechanics, AS USSR), Mcecow-Lenirgrad, 1956. 


ASSOCIATION: In-t mekhar. AN SSSR (Institute of Mechanics, AS USSR) 
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5/263/62/000/01 1 /017/022 


1007/1207 
AUTHOR: Druzhinin —_—— 
TITLE: All-purpose, portable 3° ]]A-4 (EGDA-4) measuring device and its principal fields of 
application : 


PERIODICAL:  Referativnyy zhurnal, otdel’nyy vypusk. 32. Izmeritel’naya tekhnika, no. I1, 1962, 48, 
abstract 32.11.366. In collection: “‘Novyye metody izmereniy i pribory dlya gidravlich. 
issied.”, M. AS, USSR, 1961, 258-267 


TEXT: The SP {A-4 (EGDA-4) portable device represents a conventional measuring bridge fed from an 
a.c. or d.c. source. The device permits the determination of reduced potentials, equipotential lines, resistance 
of models, and resistivity of materials; it comprises a galvanometer with a microwire frame, ensuring a sensi- 
tivity of 0.00! micro-amp/division. The measuring range of the bridge varies from 0.0001 to 1,110,000 ohm. 
Electroconductive lacqucrs, glues, gypsum, wax, electrolytes etc., may be used as electroconductive media 
for the model of the field to be measured. The potential field within the modei investigated, is measured by 
means of a special device consisting of two plexiglass sheets fastened by 12000 rivets including 2000 for poten- 
tial measurements. A special bath permits the obtaining of three-dimensional models made of electrolytes, 
disperse or gel-like materials. The device proposed may be used in the study of a great variety of hydraulic 
problems: investigation of seepage (percolation) streams, flow of oil, gas and gas-containing liquids, determi- 
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nation of the permeability of rocks and‘soils, study of freatic (underground) waters, computation of seepage 
losses in water storage lakes and reservoirs, improvement of river runoff control, etc. The paper contains a 
list of probems in other fields of science and engineering that can be solved by means of the above device. 
There are 4 references. 


\—~ 


[Abstracter’s note: Complete translation.} 
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AID P - 1596 


Subject : USSR/Electricity 
Card 1/2 Pub. 27 - 5/27 


Authors : Druzhinin, N. N., Kand. of Tech. Sei., and 
~Khotulev;, Vv K., Eng. 


Title : Methods of calculation of the electric drives of loop- 
holders of thin-sheet rolling mills 


Periodical Elektrichestvo, 3, 22-27, Mr 1955 


Abstract The author describes an analytical and experimental study 
made with thin-sheet hot rolling at one of the steel 
mills of the USSR, Earlier approaches to the probiem 
as if it were a static one resulted in confusion. The 
author studies the problem as a dynamic one, and takes 
into consideration the relation-between the forward flow 
of the The solution of 
of mot 
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Elektrichestvo, 3, 22-27, Mr 1955 


Card 2/2 Pub. 27 ~ 5/27 


€lectric drive, A Short numerical example follows. 
Three diagrams, 3 Russian references (1948 - 1953) 


Institution: Central Scientific Research Institute cf Technology and 
Machine Building 


Submitted : D7, 1954 
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Authors 


Title 


Periodical 


Abstract 


ADD P - 3247 
WSR/Eleotricity 


Pub, 27 = 2/25 


3 


g 


Druatinir, N. N., Kand, Tech, Sci., Dotsent, and V. K, Khotuleav, 


ere 


Exg., Moscow 


Problems of dynamio drop of motor speed in continuous rolling 
mills 


Elakixichestvs, 9, 8-14, 8 1955 


The authors analyze the problems arising during the transient 
period, when the speed drop in a continuous rolling mill may 
exceeds the steady-state speed drop, In extreme cases, several 
oscillations in speed may ocour between stands with the result 

of "ballooning" or "stretching" the product, The authors 

analyze phenomena occurring in the transient period in order to 
find relations between mechanic (dynamic and static) and electrical 
characteristios, This enables them to select the type of electric 
drive of the rolling mill, Analytical calculations are favorably 
compared with experimental data obtained from tests, The authors 
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OpAyavAch: MOROZOV, D.P., professor, redaktor; 
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CHlectrical equipment of rolling mills 

nykh taekhov. Pod red. D.P.Morozova, Moskva, Gos. nauchno-tekhn, 

izd=vo lit-ry po chernoi 4 tavetnot metallurgii, 1956. 456 p, 
(Rolling wille--#lectric driving) (MIRA 20:2) 
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SOV/137-57-6-9905 


Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 6, p 84 (USSR) 


AUTHORS: 


TITLE: 


Druzhinin, N.N., Khotulev, V.K. 


An Investigation of the Electric Drive for Thin Strip Mill Loop Re- 
peaters (Issledovaniye elektroprivoda petlederzhateley tonkolisto- 
vykh stanov) 


PERIODICAL: V sb.: Prokatnyye stany. Nr 7. Moscow, Mashgiz, 1956, pp 5-17 


ABSTRACT: 


Card 1/2 


In continuous hot rolling, when the metal being rolled is passing 
simultaneously through a number of stands (Si, tensile or compres- 
sive stresses may develop in the section between S due to changes 
in a number of production and electrical parameters both in tran- 
sient and in steady conditions. To prevent ary tangling up of the 
loop forming between the S of thin strip mills, ‘tower-type] loop 
repeaters (L) are provided. The L drive is usually provided by 
electric motors or compressed-air cylinders. As a result of invest- 
igations of the rolling process in the finishing group of S of the 1450 
thin strip mill of the Magmtogorsk Metallurgical Kombinat, the fol- 
lowing may be deemed to be established: 1, The moment of the L 
motor does not determine the tension on the strip under steady 
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SOV/137-57-6-9905 
An Investigation of the Electric Drive for Thin Strip M1il Loop Repeaters 


conditions. The tension on the strip in rolling both with and without L is deter- 
mined by the ratio between the speeds of the S motors. 2. Ata given L-motor 
torque the height to which it rises depends upon the tersion on the Btrip: the 
greater the tension, the less the rise of the L. Thus, the L may be used asa 
tension indicator. 3. A loop of Strip may form when the L :s turned on as a result 
of the force it brings to bear upon the strip. This type of loop should be called a 
"forced loop", as distinct from the free loop formed by the effect upon the rate of 
rotation of the motors of the adjacent S. 4. The continuous rolling process with 
forced loops at low tensions may be employed on other types of continuous mills, 
€.g., in the rolling of merchant bars. The presence of an L using a forced loop 
as an indicator of the tension makes it possible to automate the process. In this 
case, the impulse produced as a function cf the engle ot rotation of the L has to 
act upon the S drive system. 

Q B.Ye. 
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1956, TsNITTMASH 
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DRUZHININ, N.N., kandidat tekhnicheskikh nauk; KHOTULEV, V.X., inshener, 
Theoretical and experimetnal investigation of rapid deceleration 
in the functioning of rolling will motors. [Trudy] TSKIITHASH 
no.80: 16-34 '56, (MERA 1021) 
(Rolling sills--Electric driving) 
(Blectric motors) 
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$/105, 60 /000/010/001 /004 


p012/B063 
AUTHOR: Druzhi ., Candidate of Technical Sciences, Docent 
TITLE: The Physical Fundamentals of the Electric Multi-motor Drive 


of Continuous Plate-rolling Mills 
\ 
PERIODICAL: Elektrichestvo, 1960, No. 10, PP- 27-351 


TEXT: In consideration of the results obtained by 4 comprehensive 
investigation of the electric drive of the first Russian five-stand 
rolling mill, the author studies the physical rules governing the 
processes taking place in the multi-motor drive of continuous plate- 
rolling mills and in their automatic systems. First; he studies the 
effect of the ductility of rolled stock. The experiments and caloulations 
carried out show that the ductility of rolled stock may be neglected. 

(Ref. 2). It must, however, be considered for jrregular modes of operation. 
Phe elasticity of the mechanical system has the greatest influence on the 


processes ocourr -motor drive of 4 continuous rolling mill. 
To improve the qualit 


several stands, 
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The Physical Fundamentals of the Eleotric 3 /105/60/000/010/091 /004 
Multi-motor Drive of Continuous Plate-rolling BO12 B063 
Mills 


noat afficient controllers ie the thiokness controller of the last roll 
stand, The controller aots upon the voltage of the generator of the 

fifth stand on the basis of indications of the micrometer behind the 
fifth stand. The physical rules governing this process are expressed by 
formule (1). The irregular speed of the motors of adjacent roll stands is 
caused by the lead of the rolled stock. On the basis of this investigation ~~ 
the authors arrive at the following conclusions which agree with the 
theoretical analysis: 1) A change in the tape tension between the fourth 
and the fifth roll stand leads to a change on the tar? tension between the 
fourth and the third roll stand, but has only a slignt effect on the tape 
tenaiion between the second and the third stand. 2) Speoial indicators 
attached to the driving shaft of the fourth roll stand and to the rolled 
stock between the fourth and the fifth roll stand made it possible to 
detarmine the dependence of the lead on the difference between the tape 
tensions T 5 and Tz . The experimental date are Aindicative of a consider- 
able dependance of the lead on the increase in tape tension and show that 
this dependence must not be neglected when calculating multi-motor drives. 
3) Changes in thicknoss behind the fifth roll stand aro determined by 
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The Physical Fundamentals of the Electric 8/105 60/000/010/001 /oog 
Multi-motor Drivo of Continunus Plate-rolling BO12/3063 
Mills 


the tape tension 145° Behind the fourth roil stand the thickness of the 
rolled stock aqa not change with & Change cf Pas: Finally, the author 


experiments :desori bed in this Paper show that the vartation of this 
Compensation has no considerable influence on the natural straightening of 
rolled stock, There are 4 figures, 1 table, and 3 Soviet references, 


ASSOCIATION; VNIIMETMASh AUL-Union Sei Res Inst 52 Trctstrtat Constinetion of 
Metallur- ical Raching Satling 
SUBMITTED: May 4, 1960 
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L.V.3 RAUTSEP, A.P. [Rautsepp, A.]; BLAGONRAVOV, S.1.; 
GRECHIKHO, A.M. ; DENZHININ, Hell SHUKHMAN, D.I.3 BAUSIN, A.F.3 
LOYKO, P.G.3 CHERNAKOV, B.A.3; SHORNIKOV, F.M.; SOPIN, P.P. 


Remarks of the members of the Conference. Torf. prom. 37 no.5: 
22-28 '60. (MIRA 14:10) 


1, Ivanovskiy gosudarstvennyy torfotrest (for Karakin), 2. 
Sverdlovskiy torfotrest (for Rodichev). 3. Gosplan USSR (for 
Putiy). 4. ‘“oningradskiy gosudarstvennyy trest torfyanoy prony- 
shlennosti (for Basov).° 5. Moskovskiy oblastnoy sovnarkhoz 
(for Pyatakov). 6. Gosudarstvennyy nauchno-tekhnicheskiy 
komitet Estonskoy SSR (for Rautsep). 7. Ger'kovskiy sov- 
narkhoz (for Blegonravov). 8. Belorusskiy sovnarkhoz (for 
Grechikho, Shukhman). 9. Yaroslavaskiy sovnarkhoz (for 
Druzhinin}. 10. Bobruyskaya mashinno-meliorativnaya stantatya 
(for Loyko). 11. Gipromestprom Gosplana RSFSR (for Chernakov). 
12. Mezhkolkhoznoye torfopredpriyatiyo "Volosovskoye" Lenin- 
gradskoy oblasti (for Shornikov), 13. Vsesoyuznyy nauchno~ 
issledovatel'skiy institut torfyanoy promyshlennosti (for Sopin). 
(Reat industry) 
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SLEZHAMOVSEIY, O1' gerd Visdislavovich: Prinimel uchastiye PISFRAK, H.Ya, 
DHUZHINIH, W.N., kand.tekhn.nauk, retsensent; AFANAS'YEY, Y.D., 
ond, tekhn nauk,—red, ; KISELEVA, T.I., red.izd-va; MIKHAYLOVA, 
V.¥., tekhn.red. 


(Bleotric drives on reversing rolling mills] Blektroprivod 
revorsivnykh stanov goriacheid prokatki. Moskva, Gos.nauchno- 
tekhn,isd-vo lit-ry po chernoi 1 tevetnod metallurgii, 196. 
on. Hab p, (MIRA 14:1) 
(Rolling mills--Blectric driving) 
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DRALYUK, BoNey red.j CHAPAYKINA, ¥.K., red.izd-vay TURKINA, Ye,D., 
tekhn.red. 


[Specific power consumption in cold rolling] Udel'nyi raskhod 

energii pri kholodnoi prokatke, Sverdlovsk, Gos. nauchno-tekhn, 

izd-vo lit-ry po chernoi i tsvetnoi metallurgii. Sverdlovskoe 

otdenie, 1961, 83 Pe (MIRA 1436) 
(Rolling (Metalwork) ) 
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International symposium on electric equipment and automatic 
control of metallurgical plants. Elektrichestvo no.1:90-93 ; 
Ja ‘él. . (MERA 14:4) 
(Automatic control) 
(Metallurgical plants—Electric equipment) 
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AUTHOR: Druzhinin, N. N. (USSR) 
ee 


TITLE: Equations of regulation and the mutual dependence of the 
electric many-movor drive and technology in continuous 
rolling mills 


SOURCE: International Federation of Automatic Control. 18% Con- 
gress, Moscow, 1960, Trudy. V» 6, Avtomatizatsiya prois- 
vyodstvennykh protsessov; khimiye, neftepererabotka, te- 

ploenergetika, yadernaya energetika, metallurgiya. Mos- 
cow, 1961, 630 - 643 


TEXT: The author deals with the theoretical aspect of operation 

of continuous rolling milly, in which the relationship between ten- 
sion and the thickness of metal strip and their dependence on the 
drive can be shown only as the result of analyzing the generalized — 
set of equations of the electrical drive. In solving this problem 

the following physical aspects of the process were taken into ac- 
count: Elasticity of the mechanical roller-stand system, including 
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8, tha 
rolling velocity, etc, The analysis also 
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rigidity 


t of the elasticity 
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FoGS Mog, 006/000/008/008 
Equations of regulation .., D201/D301 


Shows that with an even number of stands, there ig an increase in 
tension and the thickness of the strip at the Output increases 

and decreases with an odd number of Stands, as a result of increas- 
ing the rigidity of mechanical motor characteristics, Both the the- 
oretical and experimental analyses have also Shown that the effect 
of this rigidity depends markedly on the rolling velocity. The an- 


increasing velocity; 2) the elasticity.of the mechanical stand — ra 
roller system is a factor introducing 8elf-compensation; 3) theo- 
retical data, without taking into account the elasticity, are not 
commensurable with real ones; 4) with large differences in the 
electromechanical time~constants of the stands, the Changes in 
tension have litte effect. S. A, Doganovskiy (USSR) and V, Miller 
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of regulation .,, eo 006/000/008/008- 
(USA) took part in discussions, 


1 
Oc references, There are 7 figures and 3 Soviet 
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Physical principles of electric drives with multiple motors for 
continuous sHeet rolling mills, Elektrichestvo no.10:27-31 0 
"él. (MIRA 14:9) 


1. Vaesoyuznyy nauchno-issledovatel'skiy institut metalloobra- 
botki 1 mashinostroyeniya. ‘ 
. {Rolling mille—Eipctrde driving) 
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ACGESSION NR: AP4029144  g/0105/64/000/004/0046/004 


AUTHOR: Druzhinin, N. N. (Doctor of technical sciences, Moacow); 
-Silayev, E. ¥. (Engineer, Moscow) — 


TITLE: Transfer functions and matrix structures of a continuous rolling mill 
“SOURCE: Elektrichestvo, no. 4, 1964, 46-53 


TOPIC TAGS: automatic control, rolling mill, rolling mill automatic control, 
continuous rolling mill control, transfer function, rolling mill transfer function 


ABSTRACT: Thanks to a narrow-limit variation of the operating parameters of a 
continuous multistand cold-rolling mill, the relations between these parameters 
are almost linear, which greatly simplifies the’ mathematical treatment of the 
problem. The following equations describing the interconnection between the 
multimotor electrical drive and the process, allowing for elasticity of the. ° 
mechanical members, are set up: output strip thickness equation, static motor 
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torque equation, output strip speed equation, strip tension equation, continuity 

(constant rate-of-flow per seo ) equation, main drive equation. On the basis of 

the above equations, a general transfer-function matrix and a corresponding 

structural block diagram are developed. All formulas are also written for'a 

particular 2-stand rolling mill case. Orig. art. has: 4 figures, 34 formulas, - 
and 2 tables. 


‘ ASSOCIATION: none 


SUBMITTED: 05Aug63 DATE ACQ: 01May64_ ENCL:.00 : 
SUB CODEy IE, NO REF SOV: 005 OTHER: 000 2 — 
\ 
‘ 
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DRUZGHININ, NeN., doktor tekhn, nauk; KALININ, V.P., kand, tekhn, nauk; 
KHOTULEV, V.K., inzh, 


Selection of rolling methods on continuous section mills, 
Stal! 24 no.8:729 Ag ‘6d. _ (MIRA 17:9) 


1. Vsesoyuznyy nauchno-issledovatel'skiy i proyektno~ 
konstruktorskiy institut metallurgicheskogo mashinostroyeniya, 
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Matrix equations and transfer eoeffictents for coattmioua 
rqiling mill systema, Kluktrichestvo nv.1:33-42 ca 165, 
(MIRA 18:7) 
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